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Abstract
Background: Preterm birth is a leading cause of morbidity and mortality in children under five and often requires
a newborn to have an extended stay in a neonatal intensive care unit (NICU). Maternal engagement, such as
visiting the NICU to provide kangaroo mother care (KMC), can improve outcomes for preterm infants but requires
significant investment of time and resources. This study sought to understand barriers and facilitators to provision
of KMC in the NICU.
Methods: We conducted semi-structured in-depth interviews with mothers of preterm infants (N = 20) at a large
academic medical center in Massachusetts. A series of open-ended interview questions were designed to elicit all
aspects of mothers’ experiences and to understand how these experiences influence provision of KMC. All interviews
were recorded and transcribed verbatim. We conducted an inductive thematic analysis to identify themes in the data
with a focus on the barriers and facilitators of KMC provision in the NICU.
Results: Findings show that engaging in KMC is heavily influenced by the mental, emotional, and physical effects of
preterm birth on the birth mother, such as stress around preterm birth and difficulty recovering from birth. These
challenges are compounded by structural barriers such as costly accommodations, unreliable transportation, lack of
child care, and inadequate maternity leave policies that limit the frequency and duration of KMC and parental ability
to provide care.
Conclusions: A complex array of mental, emotional, physical, and structural factors determine a mother’s ability to visit
the NICU and provide kangaroo mother care. Providing social supports, such as improved maternity leave policies and
reliable hospital access through child care, accommodation, and transportation services, may address the structural
barriers that inhibit KMC, reduce burdensome costs, and improve the health of mothers and their preterm infants.
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Background
Preterm birth is the leading cause of death in children
younger than 5 years of age worldwide [1]. In 2016, ap-
proximately one out of every 10 infants born in the
United States was born premature [2]. Preterm infants,
those born before 37 weeks of gestation, have higher risk
of morbidity and developmental delays, as well as
breathing problems, feeding difficulties, vision problems,
and hearing impairment [3, 4]. Further, preterm birth is
associated with developmental, cognitive, and behavioral
problems in adolescents, and an increased risk of disease
in adulthood [5–9]. Stark disparities in health outcomes
of preterm infants persist along racial/ethnic and socio-
economic lines [10, 11]. For example, studies have
shown associations between poorer socioeconomic con-
dition and increased risk for preterm birth, as well as in-
creased rates of preterm birth among black women even
after accounting for socioeconomic factors [12, 13].
Kangaroo mother care (KMC), originally proposed as
an alternative to conventional incubator care in
resource-limited settings, is currently considered one of
the most cost-effective interventions to promote the
wellbeing of preterm infants [14, 15]. KMC involves
three primary components: 1) skin-to-skin contact, 2)
frequent and exclusive breast feeding, and 3) early dis-
charge from the hospital [16]. KMC is typically initiated
once an infant is stabilized, providing a source of nutri-
tion, stimulation, and support to the infant while it ma-
tures. Skin-to-skin contact can stimulate breast milk
supply, stabilize the infant’s heart rate, and improve the
infant’s breathing pattern [17]. Further, KMC has been
shown to improve thermoregulation and improve the in-
fant’s behavioral state among other potential benefits
[18], as well as facilitate a “bonding effect” between
mother and child and a “resilience effect” in which
women feel more competent as mothers [19, 20]. Re-
search shows that KMC can mitigate the increased risks
of morbidity and mortality among preterm infants [14].
Despite the documented benefits, coverage of KMC
across hospitals in the United States is highly variable
and a variety of barriers may inhibit mothers from prac-
ticing KMC. One survey of US neonatal intensive care
units (NICUs) indicated that KMC was practiced in
some form in 82% of all facilities and 67% of Level 3
NICUs nationwide, though updated estimates are
needed [21]. While many hospitals support and actively
promote KMC, some women face barriers to following
recommended KMC practices [22]. One study found
that mothers had insufficient time to conduct KMC
given parental obligations, and that feeding-related activ-
ities such as breastfeeding and breast milk expression
caused interruptions in skin-to-skin contact [23]. An-
other study identified stress and level of communication
with the medical staff as key determinants of a mother’s
ability to visit the NICU and engage in skin-to-skin con-
tact [24]. Recent studies highlight barriers to implement-
ing KMC such as insufficient time, social support,
medical care, and family acceptance, as well as “re-
source-related” barriers such as issues with the facility
environment. However, these studies focus primarily in
low- and middle-income countries and largely assess the
perspectives of clinicians rather than parents. None of
the identified studies both solicited the perspectives of
mothers and examined potential structural barriers to
KMC within a US population [15, 22, 25].
Many studies have explored the negative mental and
emotional aspects of preterm birth and the effects on
parents [26, 27]. Parents face the shock of unexpected
early birth, alienation due to the stress of the NICU ex-
perience, pressures of building a relationship with their
infant, difficulties communicating with the neonatal care
team, and struggles balancing new responsibilities [28–
34]. However, less is known about barriers to engaging
in KMC in the NICU such as the demand on mothers’
energy, time, and financial resources, or facilitators that
may address those barriers; few studies have used in-
depth interviewing to explore these factors, with many
focused on low- and middle-income country contexts
where hospital environments differ substantially in the
services they provide to families to support KMC [22,
35–38]. We used Andersen’s Behavioral Model of Health
Services Use to better understand barriers and facilita-
tors to utilization of KMC in the inpatient setting in a
high-income country context [39]. The results of this
qualitative study will inform future work on facility-
based interventions to address barriers to KMC and
other forms of maternal caregiving in the NICU.
Methods
Setting and sample
This study took place in the NICU at Tufts Medical Cen-
ter, a large academic medical center in downtown Boston,
Massachusetts. The facility NICU, a Level 3 nursery in
Tufts’ Floating Hospital for Children, receives referrals
from community hospitals and affiliates throughout New
England and often serves as a safety net for low-income
families with preterm infants in need of higher level care.
In 2016, approximately 49% of infants admitted to this
NICU were covered by public insurance. The open bay fa-
cility contains two overnight rooms available to parents
with infants in the NICU, small lounge areas for families,
and armchairs for parents to sit at the bedside. Parental
visitation is highly encouraged at any time through several
organizational policies. A protocol to encourage KMC for
the duration and frequency desired by parents has been in
place in the NICU since 2010. Parents are encouraged to
engage in KMC as much as possible once the child is
deemed stable by the care team. Nurses frequently help
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situate parents and prepare them (e.g., adjusting clothing,
positioning the child, etc.) for skin-to-skin contact with
their infant.
Study participants included mothers of preterm infants
who received or were receiving inpatient care at the
Tufts Medical Center NICU (Table 1). We focused on
mothers rather than partners or other family members
as mothers were most likely to be present in the NICU
and were the primary participant in certain aspects of
KMC, such as breastfeeding; mothers will also be an im-
portant focus of future interventions planned by the re-
search team to enable caregiving, including KMC, in the
NICU and therefore are the primary population of inter-
est. Interviews were conducted with 20 mothers (N = 20)
. Mothers ranged in age from 28 to 41, with an average
age of 33 years. Their infants’ gestational ages ranged
from approximately 30 to 37 weeks, with an average ges-
tational age of 33 weeks. Just over half of mothers who
could identify their health insurance provider had cover-
age through a state Medicaid program, while the re-
mainder were privately insured. Approximately half of
mothers reported living less than 1 hour from the NICU
by the mother’s chosen mode of transportation, with an
average distance of 52 minutes. Only 20% of mothers
had any paid maternity leave.
Study procedures and data collection
We used a qualitative descriptive design and an inductive
thematic analysis approach based on semi-structured in-
depth interviews with mothers of preterm infants in the
NICU. Interviews were conducted by the second author, a
doctoral candidate specializing in early life health and de-
velopment, using an interview guide created by the author
team and designed based on their subject matter know-
ledge and clinical expertise. The interviewer asked a stand-
ard set of questions across interviews, but allowed
divergence from these questions based on interviewee re-
sponses. The interviewer probed mothers on their experi-
ences having a preterm infant, their knowledge of and
experience with kangaroo mother care, and perceived bar-
riers and facilitators to engaging in skin-to-skin contact,
breastfeeding, and breast pumping. We focus on skin-to-
skin contact and breastfeeding and pumping, but not early
discharge, as we expect these factors to be most affected by
barriers and facilitators to caregiving during hospitalization.
Interviews included open-ended questions such as “How
do you decide when to come to the hospital to visit your
baby?” Interview questions were crafted to elicit mental,
emotional, and physical elements of mothers’ experiences
and to identify any structural barriers, such as logistical or
financial difficulties, that may have affected mothers’ ability
to care for their children. While there was no quantitative
survey component to the study, participants were asked a
short set of limited demographic and logistical questions,
allowing authors to assess certain self-reported characteris-
tics such as mother’s age, insurance status, or distance from
the hospital to provide context to the findings.
Criterion sampling, a form of purposeful sampling that
aims to identify and select all cases that meet predeter-
mined criteria of importance [40], was used to identify
mothers eligible to be interviewed based on both mother
and infant characteristics: Mothers had to be at least 18
years of age and able to speak and understand English or
Spanish. Infants had to meet the following criteria: 1) cur-
rently a patient in the study NICU (either born in or
transferred to the NICU for care of prematurity), 2) born
between 30 0/7 and 36 6/7 weeks gestational age (when
infants are stable enough to engage in KMC), and 3) spent
at least 7 days in the NICU. Nurses helped to identify
mothers whose infants were eligible for participation
based on the infant’s charts, conversations with the
mother, and discharge timing. Nurses and other NICU
staff are intended to support the practice of KMC through
educating mothers, enabling breastfeeding or pumping
with the support of lactation consultants, and encouraging
skin-to-skin contact whenever possible. Eligible mothers
were asked by phone if they were willing to be interviewed
about their experiences as a mother with a preterm infant.
If they agreed, the study team member attempted to
schedule an interview at the interviewee’s convenience at
Table 1 Description of mothers with preterm infants: participant-
reported characteristics
Variable # reporting (%)
(N = 20)
Mother’s age
25–29 5 (25)
30–34 8 (40)
≥35 5 (25)
Unknown 2 (10)
Child’s gestational age
30–32 weeks 9 (45)
33–34 weeks 7 (35)
≥35 3 (15)
Unknown 1 (5)
Time to hospital
< 60 min 11 (55)
≥60 min 9 (45)
Insurance provider
Public 13 (65)
Private 6 (30)
Unknown 1 (5)
Paid maternity leave 4 (20)
Mother had twins 4 (20)
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the hospital or at a regional facility if the child had already
been transferred. Mothers received information about the
study both verbally and in writing, were informed they
could end the interview at any time for any reason without
affecting their experience in the NICU, and were assured
of data confidentiality. A study team member acquired
verbal consent from participating mothers before each
interview. Interviews were conducted in a private space
(or semi-private space when necessary) in the hospital be-
tween September 2016 and January 2017. They were con-
ducted in English or Spanish, audio-recorded, and lasted
between 30 and 60minutes. Researchers conducted inter-
views until theme saturation was reached. Theme satur-
ation was defined as the point at which additional
interviews did not lead to new emergent themes [40].
Data management and analysis
All interviews were transcribed verbatim in Microsoft
Word from audio-recordings. Interview recordings were
transcribed by the lead author or transcribed and trans-
lated by another member of the study team if in Spanish.
The resulting transcripts were de-identified, seen only by
study team members, and housed securely in an online
storage service. Detailed interview memos and field notes
were reviewed continuously by the study team throughout
data collection. Interview transcripts, also reviewed con-
tinuously through the interview period, were organized
and analyzed to identify common themes regarding
mothers’ experiences having a preterm infant and perform-
ing kangaroo mother care. Following an inductive thematic
analysis approach [41], the first author read the transcripts
repeatedly to become familiar with the data, developing
initial codes of interest with no prior assumptions or guid-
ing theory according to grounded theory techniques [42].
These codes were then categorized into broad categories
and sub-categories and organized into a codebook to be
applied to the entire dataset. The first author used a coding
software, Dedoose (version 7.5.19), to help organize and
support the coding process. The author applied the code-
book in Dedoose to a sample of transcripts and iterated
the codebook based on new codes emerging from the data.
Emerging codes and their application to sample data were
reviewed within the study team to improve reliability of ap-
plication to full transcripts. The codebook was then ap-
plied to the entire dataset to identify key themes in the
data, allowing for axial coding, including visual displays of
the data, to identify co-occurring themes and better under-
stand relationships between themes. We examined coded
transcripts to identify the most commonly occurring
themes and the importance mothers ascribed to said
themes in terms of their own perceptions of how influen-
tial a given factor was to their NICU experience. We also
report responses to a short set of demographic and logis-
tical questions included in interviews, as well as the
proportion of interviews in which a given theme was iden-
tified. To strengthen the validity of findings, we triangu-
lated uncoded interviewer field notes and post-interview
memos on contextual and interpersonal observations with
themes identified in coded interview transcripts. Identified
themes were also reviewed by subject matter experts on
the author team, including a neonatologist and a NICU ad-
ministrative staff member, to help contextualize the find-
ings within the study setting.
We used Andersen’s Behavioral Model of Health Ser-
vices Use to explore factors determining utilization of
KMC in the NICU. The model’s three major components
include predisposing factors, need factors, and enabling
factors that can serve as barriers or facilitators to health
and health services [39, 43]. In this case, predisposing fac-
tors include maternal factors, such as demographic or
mental characteristics (e.g., stress), that determine whether
a mother engages in KMC. Need factors include both per-
ceived need (e.g., a mother’s own perception of KMC and
its value) and evaluated need (e.g., prompting to engage in
skin-to-skin contact by a clinician) for KMC. Enabling fac-
tors include organizational, institutional, and financial fac-
tors that determine NICU visitation and therefore the
opportunity to conduct KMC, such as insurance coverage
or travel time to care. Use of Andersen’s model allows us
to situate themes within an existing theoretical framework
of utilization, understand the dominant barriers and facili-
tators influencing mothers’ behaviors, and identify areas
for future work.
Results
Study findings suggest that the extent to which mothers
can engage in KMC is determined by each type of factor
in Andersen’s model (Table 2). Predisposing factors in-
cluded barriers such as stress of preterm birth and diffi-
culty recovering from birth. Need factors, all of which
related to perceived need, included perceptions of KMC (a
facilitator) and fear of impacting the child’s health (a bar-
rier). Enabling factors included structural barriers such as
a lack of maternity leave and difficulties accessing the
hospital. Our findings indicate that ability to visit the
NICU—which is required to engage in KMC—among
financially-strained families is heavily influenced by these
structural barriers and their associated costs, burdening
all participating mothers regardless of hospital financial
support or insurance status. Figure 1 provides a visual de-
piction of each of these themes organized within Ander-
sen’s framework and we discuss each in detail below.
Predisposing factors
Stress of preterm birth
Upon first giving birth, mothers reported initial shock
and the feeling of being overwhelmed. They felt the
process of unexpected hospitalization and sudden birth
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was “crazy” and happened quickly, one noting: “… the
first few days, it was almost surreal. I couldn’t believe
that I wasn’t pregnant, and, you know, had a baby.” An-
other commented, “It’s been tough. As, after all, it’s very
unexpected. And … having to adjust to so many things
at the same time … I was expecting to give birth nor-
mally …” Mothers suggested that spending time in the
NICU after the shock of an early birth was emotionally
and physically taxing: “It is hard. It’s emotionally drain-
ing … I hate the hospitals. I don’t like being—all these
monitors are on … but I know what it means for [my
daughter].” For many mothers, this feeling of shock was
accompanied by complex feelings of having been “chea-
ted” out of a full pregnancy and a feeling of guilt regard-
ing their child’s health challenges: “I feel guilty as a
mother to see him suffering and not be able to do any-
thing about it. Sometimes you feel like it should have
been you instead of him because he’s so little.”
Mothers also reported stress related to feeding their
newborns by breast pumping or breastfeeding, especially
in terms of producing enough milk and managing a
pumping schedule. Over half described breast pumping
as stressful, painful, uncomfortable, or taxing (55%). One
mother commented: “Trying [to pump] now … it’s the
most stressful thing.” Another noted that “Every time
my alarm goes off on my phone … I look over at that
thing [the pump] and I want to break it.” Others cited
the rigorous schedule of breast pumping as prohibitive
to engaging in more skin-to-skin contact. However,
mothers cited nurse encouragement as an important fa-
cilitator impacting their decision to breastfeed: “At first I
was not going to breastfeed and we were just going to
do formula. But then the nurses were telling us all the
benefits of pumping and the nutrition of the breastmilk,
so then we were doing that.” As this mother indicated,
nurse knowledge-sharing enabled some mothers to
breastfeed more regularly while in the NICU.
Difficulty recovering from birth
In conjunction with these complex emotions, mothers’
caregiving was heavily influenced by their own recovery
from birth. Many of the participants had caesarean sec-
tions, and/or gave birth in urgent or near-urgent con-
texts. One described the stress of the surgery: “From my
room through delivery it was six minutes, the doctors
just having to get me open.” Mothers reported feeling
pain and discomfort related to this experience and push-
ing through the pain to spend time in the NICU to care
for their new child. A participant noted: “Recovering
from the C-section was awful … I couldn’t cough be-
cause I felt like my stomach was being ripped apart but
… I still came down [to the NICU] the next day to see
him.” They noted the discomfort of sitting in the NICU
for long hours, attempting to perform usual maternal ac-
tivities such as holding and feeding their child while
enduring back and stomach pain, and forgoing sleep or
meals to remain present with their infant. These aspects
of physical recovery limited self-care and influenced
mothers’ ability to devote energy to their child’s care.
Perceived need
Perceptions of kangaroo mother care
Nineteen mothers reported engaging in skin-to-skin
contact at least one time for several minutes or more,
with nurses initiating the vast majority of skin-to-skin
contact encounters (70%). Some mothers reported never
having been offered to conduct skin-to-skin contact, and
one reported having to request or suggest it herself.
Mothers were generally enthusiastic about the practice,
one noting: “Every time a nurse comes around and offers
for us to hold her, we’re like ‘Yeah! I’m not saying no to
that!’” Their KMC knowledge was primarily facilitated
by nurses in the NICU, friends and family who had pre-
vious experiences with preterm birth, and internet
sources. Approximately 30% of mothers reported having
heard nothing about KMC from nurses, or not remem-
bering how they learned about the practice. All 20
Table 2 Identified themes categorized by predisposing, need,
and enabling factors
Theme # interviews (%)
(N = 20)
Predisposing Factors
Stress of preterm birth 20 (100%)
Breast pumping discomfort/pain 6 (30%)
Breast pumping stress 11 (55%)
Difficulty recovering from birth 16 (80%)
Perceived Need Factors
Perceptions of KMC
Bonding 15 (75%)
Enjoyment 15 (75%)
Improved milk production 6 (30%)
Prompting by nurses 14 (70%)
Fear for child’s health 14 (70%)
Fear of making the child cold 6 (30%)
Fear of disturbing child/equipment 5 (25%)
Enabling Factors
Inadequate maternity leave (i.e., too short or
unavailable)
17 (85%)
Difficulties accessing the hospital
Housing 13 (65%)
Transportation 17 (85%)
Parking 15 (75%)
Child care 9 (45%)
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mothers reported having encountered the term “skin-to-
skin care” or “kangaroo care” at some point.
Despite this familiarity, most mothers could only iden-
tify one to two benefits of KMC. Most frequently,
mothers acknowledged bonding as a key benefit. One
commented: “Kangaroo care is supposed to be beneficial
to the mom and to the baby and I guess I can say from
personal experience that you do feel like you get that
sense of bonding and it’s so sweet.” A minority of
mothers identified skin-to-skin contact benefits such as
temperature regulation (20%) and breathing regulation
(15%), and none mentioned breastfeeding or early dis-
charge as beneficial components of KMC. Overall,
mothers felt a strong sense of joy when holding their in-
fants skin-to-skin, and perceived similar enjoyment in
their child: “And then the feeling is like, you feel like
you’ve never been in love until you met him. You know,
that’s what I feel … It was like mommy and son time.
You’ve never been in love until you met that little one.”
Fear of impacting the child’s health
Most mothers expressed fear for their child’s health, es-
pecially in terms of the infant’s size and ability to
breathe. Mothers of children with severe health issues
expressed deep, urgent concern: “I constantly worry: ‘Oh
my God.’ Every day, like ‘Oh my God. Is she going to die
because she is so little?’” This perception of the child’s
health determined the mother’s caregiving behaviors,
many fearing that activities like changing a child’s
clothes or engaging in skin-to-skin contact might induce
stress in their child: “I don’t want to stress her out and
try to—I don’t want to advance her more than she needs
to be right now,” potentially indicating a perception that
“advancing” the child’s development through skin-to-
skin contact might cause the child stress. Some mothers
reported barriers such as a fear of making the child cold
and stressing the infant too frequently. Less frequently,
mothers were afraid that conducting skin-to-skin contact
might harm the child due to his or her small size or that
they might disturb the medical equipment, including “all
the tubes” and “wires.” One mother reported that re-
moving the infant from the incubator is “a big produc-
tion” and that “you don’t want to stress [the infant] out.”
For some, this fear inhibited caregiving activities, while
for others their concern inspired more active monitoring
of the child’s progress. Some mothers indicated they
took every opportunity to “watch the numbers” (such as
heart rate or oxygen saturation displayed on monitors),
change diapers, assist with feedings, and alert nurses to
any issues their child might be having.
Enabling factors
Maternity leave
Mothers reported difficulties managing time in the
NICU because of limited or inflexible maternity leave.
While some reported flexibility in returning to their
Fig. 1 Predisposing, need, and enabling factors that influence maternal caregiving
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jobs, many left work earlier than planned: “Because I
was getting so big … I started swelling, and back pains.
A lot of aches. So I decided to stop, and since then I’ve
not been back.” Most mothers received unpaid leave,
with only four mothers reporting any paid maternity
leave. Some mothers lacked maternity leave altogether
and planned to re-apply to their job or seek a new job
when returning to work. Many had to weigh taking time
off from work to be present in the NICU against using
their time off to care for the child after discharge. One
mother described the dilemma: “I’m only getting paid
once, so I’m either going two weeks unpaid, and then I’ll
get paid whenever I’m with him being home, or I take
my maternity leave now, but then I have no time for
when he comes home.” For some, there was no debate—
it would be impossible to layer work over obligations to
“pump, see [my son], … and actually sleep.”
Few women reported being satisfied or feeling sup-
ported by their employers or maternity leave policies.
For one mother, this had implications for her health: “…
Part of the maternity leave isn’t just about the baby. It’s
about you physically with all the pain and everything
you went through, getting better … A lot of women go
back [to work] sooner than that against the doctor’s
wishes.” For others, this meant financial struggle and
hard choices when living on one income (or on their
savings) or forgoing adequate or affordable insurance.
One mother commented: “Well, you have credit cards.
You have bills. Insurance. Car insurance. Car payments,
everything. So when there’s only one person working it’s
not the same. It’s like you’re living paycheck to paycheck
basically, so both times I got pregnant I lost my job, and
then my bills keep going up and up and up, and I still
can’t keep up with them.” The loss of a steady income
during time spent in the NICU created additional stress
for these mothers and presented a barrier to spending
additional time in the hospital. One mother stated: “… if
we could come more often, we could hold them more
often. But it’s hard to come more often … with Christ-
mas coming up and all the bills and this that and the
other, we come as much as financially possible.”
Accessing the hospital
In addition to employment and leave struggles, mothers
expended substantial resources to visit the NICU. Their
main concern was accessing adequate and affordable ac-
commodation near the NICU and managing transport
from home to the hospital. Many families praised avail-
able “parent rooms” where families could live within the
hospital adjacent to the NICU for free during their in-
fant’s time as an inpatient. This facilitated visitation,
eased the effort required to travel, and relieved financial
burden on parents. For mothers who were not able to
access a room, the experience was taxing: “The first
night I cried when I left because they didn’t have any
rooms available and I didn’t want to leave her.” Some of
these parents managed a local hotel stay at significant
cost, but for others, this was prohibitively expensive
even with a hospital discount.
Mothers also reported challenges related to the dis-
tance to the NICU and coordinating transportation by
car or train. The community hospital close to home may
not have had a NICU or may not have been equipped to
handle a high-risk pregnancy, requiring transfer to the
larger referral hospital where they delivered. Post dis-
charge, most mothers were not able to drive per medical
recommendation and reported difficulties scheduling
their visits around family obligations, train schedules (or
the schedules of family/friends offering to drive them),
or their infant’s feeding times. Both car and train were
identified as expensive modes of travel in terms of fuel
and fare, though hospital-provided gas cards ($50.00
each) eased some of this burden. For those that drove to
the hospital, the long distance (ranging from 10 minutes
to 3 hours depending on traffic) and the cost of parking
were considered burdensome even with discounted
parking vouchers provided by the hospital for hospital
parking facilities.
Outside the hospital, many parents commented on the
challenge of balancing time spent in the NICU with
their obligations to their other children. Stress, parental
obligations, and difficulty scheduling time in the NICU
were commonly co-occurring sentiments. One mother
commented: “I wish I was here more often, but like I
said, when you have somebody else depending on you,
you can’t be in two places at the same time.” Another
mother, considering her struggles to access the NICU,
noted: “You just adjust … You don’t think about the bar-
riers. You just do what you have to do.” Forced absence
from their other children created an additional stressor
and logistical barrier for these mothers.
Despite these barriers, mothers reported feeling sup-
ported by hospital social workers. Social workers pro-
vided financial resources, such as parking vouchers and
gas cards, and mental/emotional resources such as par-
ental support groups. One mother commented: “[The
social worker] checks on us if we need anything, if we
need parking vouchers, if we have any questions. We
also have her [contact] card so we know we can always
call her. She’s been awesome.” In many cases, mothers
reported they would not have known about resources
available from the hospital were it not for the efforts of
the social workers, and suggested that social workers
played an important role facilitating financial supports.
Discussion
The findings of this study provide a rich perspective on
the key characteristics of mothers’ experiences in the
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NICU and barriers and facilitators to providing KMC
after a preterm birth. A primary contribution is that vis-
iting the NICU, one with active supports for KMC and
an existing KMC protocol, to engage in KMC is inhib-
ited by complex structural barriers including insufficient
maternity leave and challenges accessing the referral
hospital in terms of accommodations, transportation,
and child care. These challenges are associated with high
costs for families and persisted across participants re-
gardless of self-reported external financial supports,
mother’s insurance status, or other facilitators. Our find-
ings suggest that these structural barriers impact a
mother’s ability to visit the NICU and engage in KMC.
Better understanding of these barriers and how they may
affect financially-strained families, including many in
this study who cited costs as a significant problem, is es-
sential for building a comprehensive model of child
health that accounts for a fuller range of social and en-
vironmental factors [44].
Predisposing factors
Findings confirm previous literature suggesting that an
array of predisposing factors related to a mother’s men-
tal and physical health can permeate the NICU experi-
ence, including stress, under-preparedness for the
newborn, difficulties coordinating visits and feedings,
and other NICU-related obligations [26, 28, 33].
Mothers’ comments indicated negative feelings, anger,
and fatigue, associated in other literature with elevated
rates of psychological distress [26, 27, 31, 32]. These
emotions led some mothers to seek greater involvement
in their child’s care [28, 33, 45, 46].
Expanding on previous literature, our findings suggest
that a mother’s physical recovery from birth greatly im-
pacts her NICU experience in terms of both her willing-
ness to be in the hospital and her ability to engage in
her child’s care. Activities such as sitting to provide skin-
to-skin contact for multiple hours were a painful ordeal,
and spaces for rest and relaxation were not always avail-
able in the NICU. Mothers reported ignoring their own
basic needs in deference to the needs of their children,
forgoing meals and rest to continue watching over or
spending time with them. Mothers may benefit from
support from family and health providers to perform
self-care, both to improve their own health and to safe-
guard their ability to care for their infants. In addition,
new models of parental involvement, such as family-
integrated care models that enable parents to become
primary caregivers in the NICU, have shown positive
mental and physical effects for both infants and parents
and may be an important step forward in neonatal care
[47].
Despite physical challenges, our findings highlight
positive perceptions of KMC as a key facilitator. Mothers
and their children achieved strong enjoyment and bond-
ing from KMC, and skin-to-skin contact in particular.
This feeling of bonding was a central predisposing factor
in mothers choosing to conduct skin-to-skin contact in
the NICU and continuing to conduct it throughout the
stay. In contrast to past work, mothers did not explicitly
identify feelings of alienation, struggles to bond, or chal-
lenges associated with becoming a mother [29, 30, 48].
In fact, many mothers in this study actively sought op-
portunities to bond with their newborns through skin-
to-skin contact. This difference may be due in part to
the health of these infants, who were robust enough to
be safely held, and also due to the existence of a KMC
protocol in the NICU which may have made nurses
more comfortable in encouraging mothers to engage in
this activity. Regardless, capitalizing on this positive sen-
sation of bonding may help facilitate engagement in
skin-to-skin contact within the NICU.
Our study findings also indicated that breast pumping
and breastfeeding were highly stressful for mothers in
terms of the physical experience of regularly expressing
milk and the coordination involved with mothers’ pump-
ing schedules. Access to high quality pumps and insurance
coverage of pumps for home-use were crucial to enable
mothers to provide expressed breast milk for their pre-
term infants who could not effectively suckle; nearly every
mother’s breast pump was covered by her insurance, redu-
cing costs for these mothers and encouraging breast
pumping. As seen in previous studies, support from the
NICU nursing staff and lactation consultants was instru-
mental [30, 49, 50]. Health providers should consider
bundling skin-to-skin contact and breast pumping under
the KMC umbrella to routinize their use and capitalize on
the joint benefits of these practices.
Perceived need
While mothers reported positive feelings from engaging
in KMC, they also reported knowing very little about the
full range of its benefits and were concerned that en-
gaging in skin-to-skin contact or breastfeeding might
disturb or harm their child. As found in previous work,
nurses played an essential role in increasing the preva-
lence of KMC, engaging mothers in its practice, and
educating them about its importance [21, 51]. Nurse en-
couragement around KMC was often the first time
mothers had learned about skin-to-skin contact, and
mothers suggested they may never have requested to
conduct it without prompting by nurses. Further, nurses
served to assuage fears and dispel common misconcep-
tions about skin-to-skin contact, such as the risk of mak-
ing the infant cold or of disturbing the medical
equipment. However, these infants are typically stable
enough to engage in skin-to-skin contact, and parents
were encouraged by nurses to perform skin-to-skin
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despite the presence of intimidating medical equipment.
Nurses played an essential role in overcoming these
fears, alerting parents to their child’s needs, and facilitat-
ing KMC while in the NICU.
Enabling factors
A primary contribution of our study is the importance
of enabling factors to the NICU experience for inter-
viewed mothers. Mothers faced numerous structural bar-
riers such as inadequate maternity leave policies and
difficulties accessing the hospital. These findings are par-
ticularly stark given Massachusetts’s relatively substantial
social safety net and robust Medicaid program. In 2017,
the Commonwealth Fund ranked the Massachusetts
state health system fifth in the country across 40 mea-
sures of access, quality, cost, and equity [52]. Despite
this, mothers repeatedly identified these structural bar-
riers and their financial consequences as central deter-
minants of their experiences. Existing studies that
examine structural barriers primarily feature supply-side
barriers, such as inadequate facilities or poor communi-
cation among clinical staff, and focus on the experience
of conducting KMC in low- and middle-income coun-
tries [22]. Further, we identified no US-based studies
that examined the out-of-pocket costs mothers face and
their ramifications for the NICU experience. Our find-
ings suggest that these enabling factors determine both a
mother’s own recovery and her ability to invest in her
child’s health while in the NICU. Eliminating structural
barriers may have direct benefits in terms of visiting the
hospital, but may also be required for addressing afore-
mentioned predisposing and need factors such as redu-
cing stress or enabling maternal self-care.
One chief determinant of mothers’ experiences was
maternity leave, a feature often excluded from similar
studies conducted outside the US in settings where paid
maternity leave is commonplace. Mothers reported
struggling to support themselves and their families with-
out a steady income. In some cases, partners (particu-
larly those working hourly wage jobs) who wished to
spend time in the NICU or to drive a mother to the hos-
pital were not able to work as many hours, placing add-
itional constraints on family income. This led to hard
choices and additional stress for some mothers, who had
to choose between being present in the hospital to care
for their child and paying monthly bills. The central
challenge of inadequate parental leave underscores many
of the other logistical challenges these mothers face. In
Massachusetts, state law requires employers with six or
more employees to provide 8 weeks of unpaid parental
leave to both men and women [53]. While this policy is
generous compared to other US states, it was insufficient
to safeguard the mothers who participated in this study.
This study highlights the need for parental leave policies
that take into consideration the particular challenges
faced by families with preterm infants, who may spend
weeks in the hospital and require additional adjustment
time after discharge.
New legislation in Massachusetts taking effect in 2019
will make employees eligible for paid parental leave, in-
cluding partial wage replacement and up to 12 weeks to
care for a newborn (50% longer than the current leave
duration), extendable to 26 weeks for addressing medical
complications from pregnancy, birth, or postpartum re-
covery. The legislation would also prohibit employer re-
taliation for those that take family leave under these
conditions. Such laws could help mothers maintain their
positions during pregnancy, ensure regular income dur-
ing the NICU experience, provide additional leave for
adjustment after hospital discharge, and guarantee the
mother’s job upon her return. These protections may be
particularly impactful for low-income families, whose
children are more likely to be preterm and who may
struggle to support themselves during their infant’s time
in the NICU.
Our results also highlight the importance of affordable
accommodations during an infant’s time in the NICU,
especially given general financial demands of the NICU
experience and the high cost of hotels in an urban cen-
ter. Mothers who could not stay in or near the NICU
noted the emotional toll of not having immediate access
to their children. A similar study showed this burden
was relieved by having constant access to the NICU, day
or night, either in person or by phone [45]. However,
consistent with prior evidence, NICU caregiving was fa-
cilitated by nearby accommodations: mothers were most
at ease, both emotionally and financially, when they had
access to the hospital’s limited overnight rooms in or
near the NICU [23].
Other financial burdens associated with accessing the
hospital included transportation and parking. Parents
spent significant time traveling to the hospital, often while
juggling a job, other children, and a taxing breast pumping
schedule. Coordinating these activities was inconvenient
and uncomfortable for mothers, especially those recover-
ing from physical trauma from birth. Mothers were also
constrained by their inability to drive post-surgery and
found that the public transportation schedules were too
restrictive to be a viable mode of transport. Though
mothers benefited from facilitators such as hospital-
provided gas cards and train fare, these supports could
not cover all travel-related expenses. Many parents noted
that parking, either on the street or in the hospital garage,
became cost prohibitive for long stays.
Stakeholders in the health of mothers and children,
such as policymakers, insurers, and hospital systems,
should emphasize new ways to support mothers by fo-
cusing on these structural challenges. For example,
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hospitals could explore the provision of social supports,
such as overnight living spaces or onsite child care, to
alleviate the logistical burdens on mothers. Further, pro-
viding supports to families could facilitate visitation and
skin-to-skin contact by partners, an area for future re-
search. At a state level, longer, paid maternity leave pol-
icies should be tailored to the unique needs and burdens
faced by mothers with preterm infants [54]. Our study
also highlights the beneficial role of social workers for
parents of preterm infants. Recent guidelines for social
workers in the NICU have focused largely on addressing
maternal and paternal mental health challenges. How-
ever, social workers can serve as a first line of defense in
tackling structural barriers and facilitating caregiving
[54, 55]. Expanding the role of social workers to address
a range of logistical challenges may be a valuable policy
tool. Without interventions to address these barriers,
preterm infants, especially those from low-income fam-
ilies, may not reap the benefits of parental investments
in KMC, which could exacerbate disparities and limit in-
fant health and survival.
Limitations
Some study limitations should be noted. While every ef-
fort was made to interview mothers in private locations,
the presence of family members or hospital staff was occa-
sionally required. This could impact whether mothers
were able to share their opinions and experiences freely.
In addition, as clinicians encourage mothers to engage in
KMC, mothers may have felt pressure to report these ac-
tivities, especially while physically present in the NICU.
Tufts Medical Center, our study hospital, is highly sup-
portive of KMC, has a standard protocol for KMC, and
actively promotes it among patients. However, hospital
policy regarding skin-to-skin contact, breastfeeding, or
NICU visitation will vary by hospital system; in some hos-
pitals KMC may not be a formalized practice or discussed
with parents at all. Further, these findings represent the
experiences of mothers receiving care at one large aca-
demic medical center in Massachusetts, a state with a
strong social safety net, and may not reflect the experience
at all hospitals or of all mothers with preterm infants. Fi-
nally, in terms of study sample, while the number of par-
ticipants may be considered low, thematic saturation was
reached very early on, and did not require additional inter-
views. However, we were limited in our ability to disaggre-
gate findings by certain important characteristics. In
particular, exploration among racial/ethnic minorities who
may either directly experience other important barriers,
including racism or discrimination, or who may have lim-
ited trust in health care providers because of prior related
experiences, is necessary to obtain a more nuanced view
of structural barriers within the context of existing dispar-
ities. [56, 57] It is important to note that these findings are
exploratory, not exhaustive, and there may be other char-
acteristics of the NICU experience not captured in this
study. Despite these threats to validity, the themes were
common across the multiple forms of data analyzed.
Themes emerged from initial inductive analysis, but were
also identified through triangulation across multiple quali-
tative media, including interviewer field notes and post-
interview memos.
Conclusions
This study is among the first in-depth analyses of how
predisposing, need, and enabling factors influence KMC
utilization among US mothers with preterm infants. Our
findings indicate that this experience is characterized by a
complex array of barriers and facilitators that determine a
mother’s ability to visit the NICU and provide KMC. To
improve the NICU experience for mothers and promote
the health of preterm infants, social supports, such as im-
proved maternity leave policies and reliable hospital access
through child care, accommodation, and transportation
supports are required, even for parents with insurance
coverage. Addressing these factors through policy changes
and hospital interventions is essential to enabling optimal
maternal caregiving while an infant is in the NICU. Fur-
ther research is needed to identify scalable solutions that
address the emotional, physical, and structural barriers
these mothers face, and to ensure the health of both
mother and child.
Abbreviations
KMC: Kangaroo mother care; NICU: Neonatal intensive care unit
Acknowledgements
The authors would like to thank study participants for generously sharing their
time and experiences.
Authors’ contributions
TL, KA, TB, GF, SP, and MM conceptualized the design of the study. TL, KA, and
ES managed data collection and preparation for analysis. TL carried out the
analyses and drafted the initial manuscript. All authors provided input during
the design of the study, creation of data collection tools, interpretation of the
data, and writing and revising of the manuscript. All authors read and approved
the final manuscript.
Funding
This study was funded by the Health Care Delivery Initiative at the Abdul Latif
Jameel Poverty Action Lab at MIT (JPAL-MIT). The funding organization had no
role in the design of the study, the collection, analysis, or interpretation of data,
or in the writing of the manuscript.
Availability of data and materials
The data that support the findings of this study are available on reasonable request
from the corresponding author [TPL]. The data are not publicly available due to
them containing information that could compromise research participant privacy.
Ethics approval and consent to participate
This study and its materials have been reviewed and approved by the Tufts
Medical Center Institutional Review Board (Approval #12046). The Institutional
Review Board approved verbal rather than written consent to limit creation of
materials that could identify participants. Consent was obtained prior to each
interview and was documented on the audio-recording by verbal confirmation
of each participant after she was read the informed consent form and was able
Lewis et al. BMC Pregnancy and Childbirth          (2019) 19:227 Page 10 of 12
to discuss it with the interviewer. Participants were assured that information
they provided would be used for academic purposes and that privacy and con-
fidentiality would be ensured.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Author details
1Department of Global Health and Population, Harvard T.H. Chan School of
Public Health, 677 Huntington Ave., Building 1, 11th Floor, Boston, MA 02115,
USA. 2University of Illinois at Chicago, Chicago, IL, USA. 3Boston College
School of Social Work, Chestnut Hill, MA, USA. 4Swiss Tropical and Public
Health Institute, Basel, Switzerland. 5Tufts Medical Center, Boston, MA, USA.
Received: 24 December 2018 Accepted: 14 June 2019
References
1. Liu L, Oza S, Hogan D, Perin J, Rudan I, Lawn JE, Cousens S, Mathers C, Black
RE. Global, regional, and national causes of child mortality in 2000-13, with
projections to inform post-2015 priorities: an updated systematic analysis.
Lancet. 2015;385(9966):430–40.
2. Martin JA, Osterman MJK. Describing the increase in preterm births in the
United States, 2014–2016. NCHS Data Brief, no 312. Hyattsville, MD: National
Center for Health Statistics; 2018.
3. Blencowe H, Cousens S, Chou D, Oestergaard M, Say L, Moller AB, Kinney M,
Lawn J. Born too soon: the global epidemiology of 15 million preterm
births. Reprod Health. 2013;10(Suppl 1):S2.
4. Velikos K, Soubasi V, Michalettou I, Sarafidis K, Nakas C, Papadopoulou V,
Zafeiriou D, Drossou V. Bayley-III scales at 12 months of corrected age in
preterm infants: patterns of developmental performance and correlations to
environmental and biological influences. Res Dev Disabil. 2015;45-46:110–9.
5. Brydges CR, Landes JK, Reid CL, Campbell C, French N, Anderson M.
Cognitive outcomes in children and adolescents born very preterm: a meta-
analysis. Dev Med Child Neurol. 2018;60(5):452–68.
6. Karvonen R, Sipola M, Kiviniemi A, Tikanmaki M, Jarvelin MR, Eriksson JG,
Tulppo M, Vaarasmaki M, Kajantie E. Cardiac autonomic function in adults
born preterm. J Pediatr. 2019;208:96–103.e4.
7. Luyckx VA. Preterm birth and its impact on renal health. Semin Nephrol.
2017;37(4):311–9.
8. Mercuro G, Bassareo PP, Flore G, Fanos V, Dentamaro I, Scicchitano P,
Laforgia N, Ciccone MM. Prematurity and low weight at birth as new
conditions predisposing to an increased cardiovascular risk. Eur J Prev
Cardiol. 2013;20(2):357–67.
9. Blencowe H, Lee AC, Cousens S, Bahalim A, Narwal R, Zhong N, Chou D, Say
L, Modi N, Katz J, et al. Preterm birth-associated neurodevelopmental
impairment estimates at regional and global levels for 2010. Pediatr Res.
2013;74(Suppl 1):17–34.
10. Burris HH, Hacker MR. Birth outcome racial disparities: a result of intersecting
social and environmental factors. Semin Perinatol. 2017;41(6):360–6.
11. Barfield WD. Public health implications of very preterm birth. Clin Perinatol.
2018;45(3):565–77.
12. Purisch SE, Gyamfi-Bannerman C. Epidemiology of preterm birth. Semin
Perinatol. 2017;41(7):387–91.
13. Ratnasiri AWG, Parry SS, Arief VN, DeLacy IH, Lakshminrusimha S, Halliday
LA, DiLibero RJ, Basford KE. Temporal trends, patterns, and predictors of
preterm birth in California from 2007 to 2016, based on the obstetric
estimate of gestational age. Matern Health Neonatol Perinatol. 2018;4:25.
14. Conde-Agudelo A, Diaz-Rossello JL. Kangaroo mother care to reduce
morbidity and mortality in low birthweight infants. Cochrane Database Syst
Rev. 2016;2016(8):Cd002771.
15. Seidman G, Unnikrishnan S, Kenny E, Myslinski S, Cairns-Smith S, Mulligan B,
Engmann C. Barriers and enablers of kangaroo mother care practice: a
systematic review. PLoS One. 2015;10(5):e0125643.
16. Chan GJ, Valsangkar B, Kajeepeta S, Boundy EO, Wall S. What is kangaroo mother
care? Systematic review of the literature. J Glob Health. 2016;6(1):010701.
17. Campbell-Yeo ML, Disher TC, Benoit BL, Johnston CC. Understanding
kangaroo care and its benefits to preterm infants. Pediatric Health Med
Ther. 2015;6:15–32.
18. Hall D, Kirsten G. Kangaroo mother care--a review. Transfus Med (Oxford,
England). 2008;18(2):77–82.
19. Tessier R, Cristo M, Velez S, Giron M, de Calume ZF, Ruiz-Palaez JG, Charpak
Y, Charpak N. Kangaroo mother care and the bonding hypothesis.
Pediatrics. 1998;102(2):e17.
20. Jones H, Santamaria N. Physiological benefits to parents from undertaking
skin-to-skin contact with their neonate, in a neonatal intensive special care
unit. Scand J Caring Sci. 2018;32(3):1012–7.
21. Engler AJ, Ludington-Hoe SM, Cusson RM, Adams R, Bahnsen M,
Brumbaugh E, Coates P, Grieb J, McHargue L, Ryan DL, et al. Kangaroo care:
national survey of practice, knowledge, barriers, and perceptions. MCN Am J
Matern Child Nurs. 2002;27(3):146–53.
22. Chan GJ, Labar AS, Wall S, Atun R. Kangaroo mother care: a systematic review
of barriers and enablers. Bull World Health Organ. 2016;94(2):130–141j.
23. Blomqvist YT, Frolund L, Rubertsson C, Nyqvist KH. Provision of kangaroo
mother care: supportive factors and barriers perceived by parents. Scand J
Caring Sci. 2013;27(2):345–53.
24. Gonya J, Nelin LD. Factors associated with maternal visitation and
participation in skin-to-skin care in an all referral level IIIc NICU. Acta
Paediatr (Oslo, Norway : 1992). 2013;102(2):e53–6.
25. Ferrarello D, Hatfield L. Barriers to skin-to-skin care during the postpartum
stay. MCN Am J Matern Child Nurs. 2014;39(1):56–61.
26. Ionio C, Colombo C, Brazzoduro V, Mascheroni E, Confalonieri E, Castoldi F,
Lista G. Mothers and fathers in NICU: the impact of preterm birth on
parental distress. Eur J Psychol. 2016;12(4):604–21.
27. Baia I, Amorim M, Silva S, Kelly-Irving M, de Freitas C, Alves E. Parenting very
preterm infants and stress in neonatal intensive care units. Early Hum Dev.
2016;101:3–9.
28. Cleveland LM, Horner SD. Taking care of my baby: mexican-american
mothers in the neonatal intensive care unit. Issues Compr Pediatr Nurs.
2012;35(3–4):163–75.
29. Flacking R, Ewald U, Nyqvist KH, Starrin B. Trustful bonds: a key to
“becoming a mother” and to reciprocal breastfeeding. Stories of mothers of
very preterm infants at a neonatal unit. Soc Sci Med. 2006;62(1):70–80.
30. Hagen IH, Iversen VC, Svindseth MF. Differences and similarities between
mothers and fathers of premature children: a qualitative study of parents’
coping experiences in a neonatal intensive care unit. BMC Pediatr. 2016;16:92.
31. Holditch-Davis D, Santos H, Levy J, White-Traut R, O'Shea TM, Geraldo V,
David R. Patterns of psychological distress in mothers of preterm infants.
Infant Behav Dev. 2015;41:154–63.
32. Lefkowitz DS, Baxt C, Evans JR. Prevalence and correlates of posttraumatic
stress and postpartum depression in parents of infants in the neonatal
intensive care unit (NICU). J Clin Psychol Med Settings. 2010;17(3):230–7.
33. Lindberg B, Ohrling K. Experiences of having a prematurely born infant from
the perspective of mothers in northern Sweden. Int J Circumpolar Health.
2008;67(5):461–71.
34. Aagaard H, Hall EOC. Mothers’ experiences of having a preterm infant in the
neonatal care unit: a meta-synthesis. J Pediatr Nurs. 2008;23(3):e26–36.
35. Callahan EJ, Brasted WS, Myerberg DZ, Hamilton S. Prolonged travel time to
neonatal intensive care unit does not affect content of parental visiting: a
controlled prospective study. J Rural Health. 1991;7(1):73–83.
36. Giacoia GP, Rutledge D, West K. Factors affecting visitation of sick newborns.
Clin Pediatr. 1985;24(5):259–62.
37. Zeskind PS, Iacino R. Effects of maternal visitation to preterm infants in the
neonatal intensive care unit. Child Dev. 1984;55(5):1887–93.
38. Heinemann AB, Hellstrom-Westas L, Hedberg Nyqvist K. Factors
affecting parents’ presence with their extremely preterm infants in a
neonatal intensive care room. Acta Paediatr (Oslo, Norway: 1992). 2013;
102(7):695–702.
39. Andersen RM, Rice TH, Kominski GF. Changing the US health care system:
Key issues in health services policy and management. San Francisco: Wiley;
2011
40. Palinkas LA, Horwitz SM, Green CA, Wisdom JP, Duan N, Hoagwood K.
Purposeful sampling for qualitative data collection and analysis in
mixed method implementation research. Admin Pol Ment Health. 2015;
42(5):533–44.
41. Boyatzis RE. Transforming qualitative information: thematic analysis and
code development. Thousand Oaks: SAGE Publications; 1998.
Lewis et al. BMC Pregnancy and Childbirth          (2019) 19:227 Page 11 of 12
42. Corbin J, Strauss A. Basics of qualitative research: techniques and
procedures for developing grounded theory. Thousand Oaks: SAGE
Publications; 2014.
43. Babitsch B, Gohl D, von Lengerke T. Re-revisiting Andersen's behavioral
model of health services use: a systematic review of studies from 1998-
2011. Psychosoc Med. 2012;9:Doc11.
44. McCormick MC, Litt JS. The outcomes of very preterm infants: is it time to
ask different questions? Pediatrics. 2017;139(1):1-3.
45. Russell G, Sawyer A, Rabe H, Abbott J, Gyte G, Duley L, Ayers S. Parents’
views on care of their very premature babies in neonatal intensive care
units: a qualitative study. BMC Pediatr. 2014;14:230.
46. Hurst I. Mothers’ strategies to meet their needs in the newborn intensive
care nursery. J Perinat Neonatal Nurs. 2001;15(2):65–82.
47. O'Brien K, Robson K, Bracht M, Cruz M, Lui K, Alvaro R, da Silva O,
Monterrosa L, Narvey M, Ng E, et al. Effectiveness of family integrated care
in neonatal intensive care units on infant and parent outcomes: a
multicentre, multinational, cluster-randomised controlled trial. Lancet Child
Adolesc Health. 2018;2(4):245–54.
48. Erlandsson K, Fagerberg I. Mothers’ lived experiences of co-care and part-
care after birth, and their strong desire to be close to their baby. Midwifery.
2005;21(2):131–8.
49. Lucas R, Paquette R, Briere CE, McGrath JG. Furthering our understanding of
the needs of mothers who are pumping breast milk for infants in the NICU:
an integrative review. Adv Neonatal Care. 2014;14(4):241–52.
50. Alves E, Rodrigues C, Fraga S, Barros H, Silva S. Parents’ views on factors that
help or hinder breast milk supply in neonatal care units: systematic review.
Arch Dis Child Fetal Neonatal Ed. 2013;98(6):F511–7.
51. Lee HC, Martin-Anderson S, Dudley RA. Clinician perspectives on barriers to
and opportunities for skin-to-skin contact for premature infants in neonatal
intensive care units. Breastfeed Med. 2012;7(2):79–84.
52. Radley DC, McCarthy D, Hayes SL. Aiming higher: results from the
Commonwealth Fund scorecard on state health system performance 2017
edition; 2017.
53. Commonwealth of Massachusetts: Massachusetts law about employment
leave. 2018.
54. Greenfield JC, Klawetter S. Parental leave policy as a strategy to improve
outcomes among premature infants. Health Soc Work. 2016;41(1):17–23.
55. Hynan MT, Steinberg Z, Baker L, Cicco R, Geller PA, Lassen S, Milford C,
Mounts KO, Patterson C, Saxton S, et al. Recommendations for mental
health professionals in the NICU. J Perinatol. 2015;35(Suppl 1):S14–8.
56. Attanasio L, Kozhimannil KB. Patient-reported communication quality and
perceived discrimination in maternity care. Med Care. 2015;53(10):863–71.
57. Enlow E, Faherty LJ, Wallace-Keeshen S, Martin AE, Shea JA, Lorch SA.
Perspectives of low socioeconomic status mothers of premature infants.
Pediatrics. 2017;139:e20162310.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Lewis et al. BMC Pregnancy and Childbirth          (2019) 19:227 Page 12 of 12
